Cholinergic and noncholinergic brainstem neurons expressing Fos after paradoxical (REM) sleep deprivation and recovery.
It is well accepted that populations of neurons responsible for the onset and maintenance of paradoxical sleep (PS) are restricted to the brainstem. To localize the structures involved and to reexamine the role of mesopontine cholinergic neurons, we compared the distribution of Fos- and choline acetyltransferase-labelled neurons in the brainstem of control rats, rats selectively deprived of PS for approximately 72 h and rats allowed to recover from such deprivation. Only a few cholinergic neurons from the laterodorsal (LDTg) and pedunculopontine tegmental nuclei were Fos-labelled after PS recovery. In contrast, a large number of noncholinergic Fos-labelled cells positively correlated with the percentage of time spent in PS was observed in the LDTg, sublaterodorsal, alpha and ventral gigantocellular reticular nuclei, structures known to contain neurons specifically active during PS. In addition, a large number of Fos-labelled cells were seen after PS rebound in the lateral, ventrolateral and dorsal periaqueductal grey, dorsal and lateral paragigantocellular reticular nuclei and the nucleus raphe obscurus. Interestingly, half of the cells in the latter nucleus were immunoreactive to choline acetyltransferase. In contrast to the well-accepted hypothesis, our results strongly suggest that neurons active during PS, recorded in the mesopontine cholinergic nuclei, are in the great majority noncholinergic. Our findings further demonstrate that many brainstem structures not previously identified as containing neurons active during PS contain cholinergic or noncholinergic neurons active during PS, and these structures may therefore play a key role during this state. Altogether, our results open a new avenue of research to identify the specific role of the populations of neurons revealed, their interrelations and their neurochemical identity.